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Abstract: Based on the study of traditional single-rotor gyro rudder, this paper completes multi-
disciplinary optimization design on amount, structure parameters, combination form and space dis-
tribution of rotors by simulation analysis and virtual experiments, and creates a series of multi-ro-
tors combination gyro rudders which overcome the weakness of traditional single-rotor gyro rudder
such as small control force and application range limit, thereby improve the control ability of air-
craft roll stability. In addition, according to the constraints of some typical aircrafts, via the opti-
mization design of gyro rudder combination, the damping factor of aircraft roll can be greater than
0.002, thus the aircraft can have fine roll stability which contributes to the application and innova-
tion of gyro rudder combination in the field of tactics aircraft.
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Fig. 1 Typical gyro rudder structure and assembling
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Fig. 2 Schematic diagram of gyro rudder working mechanism
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Fig. 3 Traditional sweepback shaft single-rotor gyro rudder
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Fig. 4 Sweepback shaft double/multi-rotors parallel

combination gyro rudder
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Fig. 5 Sweepback shaft double rotors tandem

combination gyro rudder
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Fig. 6 Improved configuration of gyro rotor
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Fig. 7 Scatter diagram of variable correlation analysis
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Tab. 1 Structure design parameters of combination

gyro rudder (non-dimensional)
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Fig. 8 Finite element model of aircraft empennage

and combination gyro rudder
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Fig. 10 The sketch of aircraft flying away

from air-shed moment
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Fig. 11 Fluid-structure interaction dynamical

simulation analysis result
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Tab. 2 Air pressure and relative value of

different rudder deflections
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Fig. 12 P/P,-rudder deflection at feature points
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Fig. 13  Virtual verification experiment of gyro

procession principle
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Fig. 14 Dynamical simulation of sweepback shaft double

rotors parallel combination gyro rudder
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